Dual functions of DNA repair genes: molecular, cellular, and clinical implications.
The complex series of DNA repair pathways that are used to repair damage to cellular DNA employ many different proteins. A substantial number of these have second functions. Defects in these multifunctional proteins in man can lead to widely differing clinical phenotypes depending on which of the functions is affected. This is illustrated most clearly in the transcription factor TFIIH, which is involved in both basal transcription and nucleotide excision repair. Different mutations in genes encoding TFIIH subunits can result in the highly cancer-prone repair disorder xeroderma pigmentosum, or the noncancer-prone multisystem disorder trichothiodystrophy, the features of which are probably a consequence of abnormalities in transcription. The involvement of repair proteins in other processes also poses interesting evolutionary questions.